The study was carried out to clarify the role of cecum in protein nutrition of the chicken. It was examined in this experiment whether the blocking of entry into the ceca of urine from the cloaca and of digesta escaped from the absorption at the upper intestine by cecectomy. The effects of cecectomy on nitrogen utilization and nitrogen excretion were compared between chickens fed a 5% protein diet and a 5% protein diet supplied with urea. When a 5% protein diet was fed, total nitrogen excretion and nitrogen balance were significantly decreased and increased by the cecectomy, respectively.
Similar responses were obtained in chickens fed on a 5% protein diet supplied with urea. The cecectomy in both dietary groups significantly decreased uric acid excretion (P< 0.05), urea and ammonia excretion tended to increase and decrease , respectively. None of blood uric acid, urea and ammonia concentrations were significantly changed by cecectomy in either dietary group. It is concluded that the cecectomy decreased uric acid production and tended to increase nitrogen balance, in similar manners that cecal ligated chickens fed on a low protein diet and a low protein diet plus urea .
Introduction
The methods of cecetomy (cecal detachment and removal), colostomy and cecal ligation have been used to investigate the role of cecum in chickens (KARASAwA and MAEDA, 1994; SON et al., 1996 a, b ; SON et al., 1997) . Difficulties in interpretation were due to possible changes in fermentation in the ligated cecum, and the entry of only ingesta into the ceca of the colostomized chickens (KARASAWA et al., 1993; SON et al ., 1998) . The current observations of the increase in volume of cecal contents in many of the ligated ceca with time indicated that some microbial activity must have continued , it is possible that nutrients could have entered the cecal lumen from the blood (POPEMA and DUKE, 1992 ; SON et al., 1998) . It has been reported that cecal ligation in chickens fed a 5% protein diet or 5% protein diet supplied with urea tended to increase the nitrogen balance due to decreased uric acid excretion (SON et al., 1996a 
Diets
A 5% protein semi-purified diet, which contained egg albumen as a sole source of protein was prepared as described previously (KARASAWA et al., 1973) . The composi- protein diet supplied with urea was fed represented in Table 2 . Body weight of both types of chickens was changed significantly irrespective of diet during the experimental period of 7d. When a 5% protein diet was fed, total nitrogen excretion was significantly decreased by the cecectomy (P<0.05), therefore, nitrogen balance and utilization were significantly increased by the treatment in chickens (P<0.05). Total nitrogen excretion, balance and utilization in chickens fed a 5% protein diet supplied with urea were changed in similar manners to those in 5% protein diet fed chickens, but changes were not statistically significant. Protein-depleted chicken can recover urinary nitrogen through the back-flow of urine from the cloaca into the ceca (KARASAWA and MAEDA, 1994) . As the cecectomy also prevents the entry of ingesta into the ceca, the results indicate that the entry of ingesta into the ceca in protein-depleted chickens possibly has an adverse effect on nitrogen utilization ; this would appear to be larger than the beneficial effect caused by the back-flow of urine into the ceca. Cecectomy resulted in a significantly decreased excretion of uric acid (P<0.05), contributing to an increase in nitrogen balance and utilization (when fed a 5% protein diet,P<0.05). It is possible, therefore, that the improvement of nitrogen balance and utilization by the cecectomy is mainly derived from the remarkable decrease in uric acid formation in chicken body, since the excretion of other nitrogenous compounds than uric acid is appreciably unchanged in the cecectomized chicken. These results were in agreement with our previous results (SON et al., 1996a, b) . The cecectomy in both dietary groups significantly decreased uric acid excretion in excreta (P<0.05), while urea and ammonia excretion tended to increase and decrease, respectively.
Dietary urea can be utilized in chickens, such as when crystalline amino acid diets low in nonessential nitrogen or diets containing low concentrations of intact protein are fed (FEATHERSTON et al., 1962; LEE and BLAIR, 1972 ; DAVIS and MARTINDALE, 1973) . Also dietary urea improves nitrogen balance in chickens fed on a low protein diet (KARASAWA, 1989) . In the present experiment the addition of urea to a low protein diet increased nitrogen balance up to about 100mg in the both types of chickens. In the cecectomized chicken, urea and ammonia excretion tended to increase and decrease, respectively.
In the cecal ligated chickens, two hypotheses have been proposed for the mechanism of utilization of dietary urea in chickens (SON et al., 1996b) . One of them is that blood urea enters the ceca directly through the cecal wall and is hydrolyzed and assimilated to amino acids (MORTENSEN and TINDALL, 1984) . The other proposal is that absorbed dietary urea is excreted into urine, carried back into the ceca along with urine by means of antiperistalsis and hydrolyzed there to be turn into ammonia by cecal microorganisms (KARASAWA, 1989) . In this study (cecectomy ; cecal detachment and removal), about 60% of dietary urea is hydrolyzed in the cecectomized chickens. It may be possible that dietary urea reaches the colon and near the ileo-cecal-colic junction along with urine and is hydrolyzed there since there is urease activity to some extent in this area including the rectum (KARASAWA et al., 1993) . It is possible, therefore, that dietary urea is utilized in the cecectomized chicken without passing through the ceca. 
